Enhanced lymphatic transport of bioactive lipids: cell culture study of polymethoxyflavone incorporation into chylomicrons.
Polymethoxyflavones (PMFs) are bioactive flavonoids found in citrus fruits that have been shown to have potential health promoting properties. However, their application as nutraceuticals in functional foods and beverages is currently limited due to their low water solubility and high melting point. The oral bioavailability of lipophilic compounds can be enhanced by promoting their intestinal lymphatic transport through co-administration with digestible lipids. We investigated the effects of chylomicron-mediated intestinal lymphatic transport on the bioavailability of 5-hydroxy-6,7,8,3',4'-pentamethoxylflavone (5-HPMF), one of representative PMFs in Caco-2 cells. Our results demonstrated that oleic acid and bile acid promoted secretion of chylomicrons in Caco-2 cells, with mean diameter ranged from 70 to 150 nm. The intracellular level of 5-HPMF increased 3-fold by co-incubation with the mixed micelle solution. Moreover, the basolateral level of 5-HPMF increased 3-fold due to enhanced chylomicron-mediated transport. Overall, our results demonstrated for the first time that the bioavailability of polymethoxyflavones can be enhanced by promoting their incorporation into chylomicrons.